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EXECUTI VE SUMVARY

Razor back sucker (Xyrauchen texanus), is one of two federally-listed
endangered fishes found in the San Juan River basin (Col orado pi kem nnow,

Pt ychocheilus lucius being the other). Paucity of collections of wild fish of
this species in the late 1980's and early 1990's led to the initiation of an
experimental stocking programfor this species in 1994. A total of 939

razor back sucker were stocked into the San Juan River as part of that study.
Data coll ected on these experinmental |l y-stocked fish between 1994 and 1997

i ndicated that a full-scale augnentation effort for razorback sucker in the
San Juan River was feasible. In 1997 a Fl VE- YEAR AUGVENTATI ON PLAN FOR
RAZORBACK SUCKER I N THE SAN JUAN RI VER was devel oped. In Septenber of 1997,
stocki ng began with the goal of establishing a population of 15,900 razorback
sucker in the San Juan River between Hogback Diversion, NM (RM 158.6) and Lake
Powel | in UT (RM 0.0).

As of 31 Decenber 2000, a total of 5,208 razorback sucker had been
stocked into the San Juan River as part of the five-year augmentation effort.
This is a shortfall to date of 50,124 fish. This shortfall is mainly due to
the lack of fish available to the San Juan River Recovery |Inplenentation
Program (SJRIP). Since the SIRIP had no hatchery or growout facilities of
its own at the outset of this augnmentation effort, razorback sucker had to be
obt ai ned from outside sources including the Upper Col orado Ri ver Basin
Recovery | npl enentati on Program and from Lake Mohave. To renedy the |ack of
hatchery and rearing facilities and help alleviate the shortfall in nunbers of
fish being stocked, the SIJRI P obtained use of ponds (3 total) at two sites on
Navajo Indian Irrigation Project (NIIP) |land south of Farm ngton, NMin 1998
and 1999 and began stocking themw th fish obtai ned from Lake Mdhave in the
Lower Colorado River Basin (LCRB). The nmgjority of fish stocked into the San
Juan River in 1998 (90.3%, and all fish stocked in 2000 were reared in these
ponds. In August 1999, one of the ponds, G o Pond, washed out due to
extrenmely heavy rainfall. This pond was not rebuilt due to its vul nerable
location. In its place the SIRIP built a new pond, H dden Pond, on NIIP | and
near Farm ngton. This pond was stocked with |arval razorback sucker for the
first time in May 2000. It has becone apparent that with the three ponds now
in use, the SIRIP cannot produce enough fish to neet the stocking nunbers
outlined in the 1997 stocking plan. Beginning in 2001, the SJRI P has begun
efforts to either build or obtain additional grow out ponds (totaling 16
surface acres) in order to boost the nunber of razorback sucker that can be
produced and stocked.

To date, 22 (0.49% of the 5,208 fish stocked as part of the augnmentation
effort have been recaptured. Three additional razorback sucker that were
i nadvertently stocked into the San Juan River upstream of PNM Wir (RM 166. 6)
when G o Pond washed out (on 3 August 1999) were recaptured in 2000.

Razor back sucker that were stocked as part of the experinental stocking study
bet ween 1994 and 1997 al so continue to be recaptured. Three razorback sucker
that were stocked into Lake Powell in 1995 as part of a separate stocking
effort have been recaptured since 1996. An additional six razorback sucker
for which no identifying PIT tag nunber was obtained were al so recaptured
during the 1997-1999 tinme period. Oher rare fish collected during razorback
sucker monitoring trips in May and July 2000 included two stocked juvenile
Col orado pi keminnow. No wild roundtail chub (G la robusta) were collected in
2000.




No habitat use data was collected via radio telenetry in 2000. Razorback
sucker were captured at two possible preferred sites in the San Juan River in
2000. One is a suspected spawning area at RM 100.2. The second is centered
around a backwater on river left at RM77.3-77.5. Six razorback sucker
stocked into the San Juan River between Novermber 1994 and Cctober 2000 were
subsequently recaptured in Lake Powell in between 1995 and 2000.

Several different nmethods were analyzed to estimate survival of stocked
razor back sucker. Using the estimted survival calculations fromthe 1997
augnent ation plan, the estimted nunber of razorback sucker stocked between
1997 and 1999 and surviving as of 31 Decenber 1999 is about 1,276 fish. This
is a shortfall of 14,624 fish fromthe estimted 15,900 target set forth in
the 1997 augnmentation plan. However, since these survival curves were, at
best, arbitrary when they were devel oped, popul ation estimtes were al so
perfornmed in 2000 to try to ascertain nmore closely the size of the razorback
sucker popul ation presently in the San Juan River. A Schnabel multiple-census
popul ation estimate, for RM 158.6-76.4, placed the razorback sucker in the San
Juan River at 152 fish (95% confidence Intervals {C 1.} = 85-309 fish) in May
2000 and 157 fish (95% C. |. = 90-304) in Cctober 2000. An interpolated
estimate based on the Schnabel estimate yielded a nunber of 268 razorback
sucker inhabiting the San Juan River fromRM 158.6-2.9 in Cctober 2000. A
Li ncol n- Pet ersen popul ati on estinmate perfornmed to verify the Schnabel estinate
yi el ded a nunber of 135 razorback sucker in the San Juan River from RM 158. 6-
76.4 in May 2000.

Growm h curves based on 108 recaptures showed that total length (TL) of
st ocked razorback sucker increased the nost in the first two years post-
stocking, then decreased dramatically over the next several years, wth al nost
no increase in TL bei ng observed by age-8. The greatest observed increase in
TL occurred in fish between 261 and 270 nm TL. This size-class fish grew an
average 0.22 mm per day. Fish that were snmall (< 351 nm TL) at tinme of
stocking grew twice as fast (mean = 0.11 mmday in the river) as did fish that
were large (> 350 mm TL) at tinme of stocking (nmean = 0.05 nmfday in river).

Fi sh known to be fenml es were al so observed to grow about twice as fast (0.07
mmday in the river) as did known nmales (0.04 miday in the river).

Al t hough razorback sucker stocked at snaller sizes grew faster than did
fish stocked at |arger sizes, their recapture (and assuned survival) rates
were not nearly as high. Razorback sucker that were > 350 nm TL at tinme of
st ocki ng conposed only 616 (10.0% of the 6,147 total fish stocked in both the
experimental stocking study (n = 939 fish) and five-year augnmentation effort
(n = 5,208 fish). However, they accounted for 71 (79.8% of the 89 first-tine
recaptures between 1994 and 2000. Razorback sucker stocked at < 351 mm TL
accounted for only 18 (20.2% of the 89 first-tinme recaptures, despite
conposi ng 5,531 (90.0% of the 6,147 razorback sucker stocked between 1994 and
2000.

No aggregati ons of (presunmed) spawni ng razorback sucker (i.e., nore than
three ripe fish together) were observed in 2000. However, for the third year
in arow University of New Mexico personnel collected what appear to be two
| arval razorback sucker. One of these presuned |arval razorbacks was
collected at RM 112.1 (upstream of the presunmed spawning site at RM 100. 2),
whil e the other was coll ected downstream near Lake Powell at RM 10.7. |If
these two | arvae are indeed razorback sucker, it would nmean that adult
razor back sucker are spawning at nore than one site in the San Juan River.



Field activities in 2001 will include two razorback sucker monitoring
(electrofishing) trips, one in late April or early May and another in md to
late July. In addition, four adult razorback sucker (2 nmales, 1 fermale, and 1
of indeterm nate sex), inplanted with radio transnitters (tags) in Cctober
2000, will be tracked from March through June to attenpt to identify spawni ng
behavi or and habitats. Up to six adult razorback sucker (> 400 mm TL)
coll ected on the COctober 2001 nmain channel adult fish community nonitoring
trip will be inplanted with radio tags for a second year of tracking during
spawni ng season (i.e. spring 2002).

Based on popul ati on estimate nunbers versus catch per unit effort,
sanpling efficiency for collecting razorback sucker via electrofishing is
usual ly less than 10% Sanpling efficiency for smaller size-class razorback
sucker (< 301 mmTL) is also nmuch |lower than for |arger razorback sucker. It
appears that both survival and sanpling efficiency were overesti mated when the
1997 stocking plan was devel oped.
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I NTRODUCTI ON

Razor back sucker (Xyrauchen texanus), is one of three San Juan River

native fish species (the Col orado pi kem nnow, Ptychocheilus lucius, and the

roundtail chub, G la robusta being the other two) that have becone greatly
reduced in nunbers and range since the turn of the century (Burdick 1992).
Physical alterations of riverine habitats, water inpoundnment in the form of
Navaj o Reservoir and Lake Powel|l and their associated effects on flow and
thermal regimes, introduction of non-native fish species, and contamni nants
have probably all contributed to the decline of these native species (Platania
1990, Brooks et al. 1993, Ryden and Pfeifer 1994a). Extrenely small nunbers
of wild razorback sucker and the apparent long-termlack of recruitnent led to
this fish being |listed as endangered under the Endangered Species Act on 22
Novermber 1991 (U.S. Fish and Wldlife Service {USFWS} 1991). The razorback
sucker is also currently protected by state laws in Arizona (AZ), California
(CA), Colorado (CO, Nevada (NV), Utah (UT), and by the Navajo Nation

I nformation on the historic distribution and abundance of the razorback
sucker in the San Juan River Basin is sparse. Until the late 1980's the
nunber of fishery surveys conducted in the San Juan River was relatively smal
conpared to the rest of the Colorado River basin (Ryden 2000a). This is
probably because much of the San Juan River is canyon-bound in it's | ower
stretches and a | arge percentage of the river runs through Indian reservation
land (Maddux et al. 1993). Anecdotal accounts of "hunpies" fromthe Aninmas
Ri ver near Durango (Jordan 1891), and the San Juan River near Farnington
(Koster 1960) indicated the presence of razorback sucker in these areas.
However, these accounts were not verified by scientific collections. Pre-
i mpoundnent rotenone applications in the Navajo Damarea in 1962 killed fish
downriver to Farm ngton, New Mexico (NM. However, no razorback sucker were

docunented anong the fish killed (O son 1962). The first scientifically-



docurment ed record of razorback sucker fromthe San Juan River basin was in
1976 when two adults were seined froma pond near Bluff, UT at about river
mle (RM 81 (VTN Consolidated, Inc. and Museum of Northern Arizona 1978,

Pl atania 1990, Mnckley et al. 1991). According to |ocal residents, a second
pond adj acent to the one where these two fish were caught was drained just
weeks before | eaving approxi mately 100-250 razorback sucker stranded,
resulting in their death. These two ponds communicated with the river via a
canal that allowed fish novenent to and fromthe river, but only when the
headgat es were open (VTN Consolidated, Inc. and Museum of Northern Arizona
1978, Platania 1990, Mnckley et al. 1991). Between 1987 and 1989 si xteen
adul t razorback sucker were collected fromthe San Juan River arm of Lake
Powel I, in the vicinity of Piute Farns Marina, RM 0.0 (Platania 1990). In
1988 one adult razorback sucker was captured and rel eased in the San Juan

Ri ver near Bluff, UT, close to the 1976 capture site (Platania 1990). This is
the only scientifically-docunented collection of a wild razorback sucker from
t he nmai nstem San Juan River.

No scientifically-documented, wild razorback sucker have been coll ected
fromthe San Juan River in either COor NM Neither have spawni ng or
recruitnment of this species been docunented in the San Juan River, prior to
1998. However, the relatively recent presence of a few large adult fish near
Bl uff, UT suggests that there may have been a remmant popul ation of old
razor back sucker renmmining in the San Juan River as late as 1988. Extensive
el ectrofishing surveys from 1991 to 1997 failed to collect any wild razorback
sucker fromthe mainstem San Juan River (Ryden and Pfeifer 1993, 1994b, 1995,
1996, Ryden 2000b).

One of the two goals of the San Juan River Recovery |nplenmentation
Program (SJRIP) is to protect and recover endangered fishes in the San Juan
Ri ver Basin, including Colorado pi kemi nnow and razorback sucker, with the

ultimte goal of pronoting self-sustaining popul ati ons of razorback sucker and



Col orado pi kem nnow (SJRIP 1995). This includes reestablishing popul ations
of endangered razorback sucker in appropriate historic habitat, if necessary
(Ryden 1997). Due to the paucity of historic and recent collections of this
species, including the failure to collect any wild razorback sucker during
three years (1991-1993) of intensive studies on all life stages of the San
Juan River fish comunity (Buntjer et al. 1993, 1994, Lashnett 1993, 1994,
Ryden and Pfeifer 1993, 1994b, G do and Propst 1994) the San Juan River
Bi ol ogy Conmittee identified the necessity to initiate an experinenta
stocki ng program for razorback sucker in the San Juan R ver (Ryden and Pfeifer
1994a). Experinental stocking was inplenented to provide needed insight about
recovery potential and habitat suitability for the razorback sucker in the San
Juan River between Farm ngton, NM and Lake Powell in UT (i.e., the area
designated as Critical Habitat for razorback sucker; Maddux et al. 1993, USFWS
1994) .

Bet ween March 1994 and Cctober 1996, 939 razorback sucker were stocked
into the San Juan River at four stocking sites (RM 158.6, 136.6, 117.5, and
79.6). Data gathered on these fish identified habitat types being used year-
round by razorback sucker in the San Juan River, and provided i nformation on
noverments, survival, growh rates, and identified a probable spawing site for
razor back sucker. Based on the successes of the experinental stocking study,
initiating a full-scale augnentation effort for razorback sucker in the San

Juan River was deened to be desirable. In 1997 a FIVE- YEAR AUGVENTATI ON PLAN

FOR RAZORBACK SUCKER I N THE SAN JUAN RI VER was devel oped (Ryden 1997). This

plan identified a target popul ati on of 15,900 razorback sucker in the San Juan
Ri ver between Hogback Diversion (RM 158.6) and Lake Powell (RM 0.0). In order
to neet this target population, it was estimted that 73,482 razorback sucker
woul d have to be stocked between 1997 and 2001. To this end, stocking of
razor back sucker began in Septenber 1997. This report provides an overvi ew on

t he stockings of razorback sucker that took place in 2000 and the data



subsequently collected on those fish. Although they are separate efforts, the
five-year augnmentation effort is an outgrowth of the experinental stocking
study. Likewi se, this report is a conpanion docunent to final report for the
1994- 1997 experimental stocking study (Ryden 2000a). In nost areas of this
report, data fromthe experinental stocking study (1994-1997) and the five-
year augnentation effort (1997-1999) are conbined to strengthen data sets. |If
t he reader should wish to read the final report for the experinental study

(Ryden 2000a), it can be accessed via the internet at:

htt p://sout hwest.fws. gov/sjrip/7-Year ¥20Resear ch%20Rpt s/ st ockedr zbk. pdf

oj ectives

At its inception, the objectives of the five-year augnentation plan for

razor back sucker in the San Juan Ri ver were as fol |l ows:

1) Determ ne habitat use and needs, site preference, and novenent

patterns of hatchery-reared razorback sucker in the wld.

2) Determine survival rates and growth rates of hatchery-reared, known-

age razorback sucker in the wld.

3) Determine whether hatchery-reared razorback sucker will recruit

into the adult popul ation and successfully spawn in the wld.

4) Determine if hatchery-reared razorback sucker can | ead researchers to

their wild counterparts.



oj ective 4 was dropped in 1999, because after eight years of extrenely
i ntensive fisheries collections (1991-1998), it was deternined that there was
no | onger a remant popul ati on of razorback sucker residing in the San Juan

Ri ver, although a few large, old adults nmay still persist in the river.

Study Area

The study area for nonitoring of stocked razorback sucker extends from
Hogback Diversion in NM (RM 158.6), downstreamto the Lake Powel| interface
(RMO0.0; Figure 1). For a detailed description of the geonorphic features of
this study area, see the SAN JUAN Rl VER STUDY AREA DESCRI PTI ON i n Ryden 2000a

or any of the other 7-year final research reports at the following web site:

http://sout hwest.fws. gov/sjrip/
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CHAPTER 1: HABI TAT USE AND NEEDS, SI TE PREFERENCE,

AND MOVEMENT PATTERNS

< bj ective 1: Determne habitat use and needs, site preference and

noverment patterns of hatchery-reared razorback sucker in the wld.

METHODS

St ocki ngs of Razorback Sucker

Bet ween 1994 and 2000, 6147 razorback sucker were stocked into the San
Juan River as part of either the experinental stocking study (1994-1997) or
the five-year augnentation plan (1997-2000). Al 939 razorback sucker stocked
into the San Juan River between 29 March 1994 and 3 Cctober 1996 as part of
t he experinmental stocking study were F, progeny of paired nmatings between
adul t razorback sucker that had been collected in the San Juan River arm of
Lake Powel | (SJRALP) and taken into captivity as broodstock (Table 1). See
Ryden 2000a for nore details on these fish.

At the beginning of the five-year augnentation plan in 1997, there were
no | onger any razorback sucker of strictly SIRALP |ineage available to be
stocked in the San Juan River. Therefore, razorback sucker had to be obtained
fromother sources. Follow ng the sequential guidelines outlined in the 1997
augnentation plan (Ryden 1997), razorback sucker stocked between 3 Septenber

1997 and 20 Cctober 2000 were either fromthe nearest geographic nei ghbor



Tabl e 1.

Li neage of and |ocations reared at for various groups of

razor back

sucker stocked into the San Juan River between 1994 and 2000.
Nurber Area \Were
St ocki ng O Fish Par ent al Fish Wre
Dat e St ocked Li neage Rear ed Conment s
Experinmental Stocking:
1994- 1996 939 San Juan Wahweap hatchery progeny of paired
Ri ver arm of (UDWR- Page, AZ) mat i ngs bet ween
Lake Powel | & Quray hatchery wild adults; see
(parents known) (USFWs- Qur ay, UT) Ryden 2000 for
nore detailed
i nformation
Tot al 939 fish stocked

Augnent ati on Pl an:

09/ 03/ 97 1027 Lake Mohave W | ow Beach collected as wild
(parents hat chery (USFWs- | arvae from Lake
unknown) W 11 ow Beach, A7) Mohave
09/ 17/ 97 227 Green River X Quray hatchery progeny of paired
Yanpa Ri ver (USFWs- Qur ay, UT) mat i ngs bet ween
(parents known) wild adults
09/ 19/ 97 759 Col orado Ri ver grow out ponds in progeny of paired
X “Etter Pond” Grand Junction, CO nmtings between
(parents known) wild adults
09/ 19/ 97 872 Col orado Ri ver grow out ponds in progeny of paired
arm of Lake Powell Grand Junction, CO natings between
X “Etter” Pond wild adults
(parents known)
04/ 22/ 98 57 Green River gol f-course ponds progeny of stream
(parents in Page, AZ si de spawni ngs of
unknown) wild adults
05/ 28/ 98 67 Green River gol f-course ponds progeny of stream
(parents in Page, AZ si de spawni ngs of
unknown) wild adults
10/ 14/ 98 1155 Lake Mohave Q o Pond near collected as wld
and (parents Far mi ngton, NM | arvae from Lake
10/ 15/98 unknown) Mohave
08/ 03/ 99 ?2?? Lake Mohave Q o Pond near collected as wld
(parents Far mi ngt on, NM | arvae from Lake
unknown) Mohave
10/ 17/ 00 1044 Lake Mohave and Avocet Ponds near | arvae from Lake
to ot her vari ous Far mi ngt on, NM Mohave and from
10/ 20/ 00 UCRB sour ces mat i ngs bet ween
(parents upper Col orado
unknown) Ri ver and San Juan
R ver adults
Tot al 5208 fish stocked




popul ations (i.e., the Geen and Col orado river populations) or fromthe
razor back sucker popul ati on having the nbost genetic diversity (i.e., Lake
Mohave; Dowl i ng and M nckley 1994, Dowing et al. 1996a, 1996b). Table 1
sunmari zes the specific sources of all razorback sucker stocked between 1994
and 2000.

Al'l razorback sucker listed in Table 1 were first inplanted with
Bi oSoni cs brand Passive |Integrated Transponder (PIT) tags. These passive tags
require a PIT tag reader. This reader enits a signal froma hand-held wand
which strikes the tag and reflects back a unique, ten-digit, alpha-nuneric
code. Since these tags are passive, they never expire and can be read for the
life of the fish.

Al'l razorback sucker intentionally stocked between 1997 and 1999 (i.e.
those listed in Table 1) as part of the five-year augnentation effort were

stocked i nmedi atel y downstream of the Hogback Diversion in NM (RM 158. 6).

1994- 1996

Si x stockings of razorback sucker took place between 29 March 1994 and 3
Cct ober 1996 (Table 2). Another three stockings of razorback sucker occurred
in Lake Powel | between 8 August 1995 and 1 Novenber 1995 (Table 2). These
three stockings in Lake Powel|l were not part of the experinmental stocking
study, but some of the fish associated with these stocki ngs were contacted
during subsequent nonitoring of experinentally-stocked razorback sucker in the
San Juan River. See Ryden 2000a for detailed information on fish stocked

bet ween 1994 and 1996 and nonitored between 1994 and 1997.



Table 2. Stockings of razorback sucker in the San Juan River and the San
Juan River Armof Lake Powell, 1994-1996, and recaptures that have
occurred with these fish as of 31 Decenber 2000. These stockings
were part of an experinental stocking study (Ryden 2000a) that
predat ed the devel opnent of the 1997 razorback sucker augnentation
plan. This table is provided for information on the further
noni toring of those fish only. The nunbers presented here do not
count toward the stocking goals set forward in the 1997 razorback
sucker augnentation plan (Ryden 1997).

Recapture Information
Nunber Per cent
Dat e St ocki ng O Fish Mean Mean Nurber of of Total
St ocked Nurber St ocked TL(range) WI'(r ange) Recapt ur es St ocked
03/29-30/ 94 1 15 277(251-316) 260( 169- 396) 2 13. 3%
10/ 27/ 94 2 16 403(384-435) 718(580-1018) 2 12. 5%
11/ 16- 17/ 94 3 478 190( 100-374)  89(8-512) 4 0. 8%
11/18/ 94 4 177 400(330-446) 715(480-990) 52 29. 4%
08/ 08/ 95 5 652 405(348-428)  716(452-874) 1 1.5%
08/ 15/ 95 6 652 409(369- 437) 727(526-871) 2 3.1%
09/ 27/ 95 7 16 424(397-482)  794(627-1194) 3 18. 8%
11/ 01/ 95 8 34° 446(419- 495) 964(760- 1240) 0 0. 0%
10/ 03/ 96 9 237 335(204- 434) 437(90-950) 4 1. 7%
Tot al 939 70°

a = The Uah Division of WIldlife Resources stocked 130 razorback sucker,
8 August and 15 August 1995,

into Lake Powel |

65 each on
at Piute Farms (San Juan RM 0.0).

They are included here because three of these fish have been recaptured as of 31

Decenber

2000.

These fish were not

part of the razorback sucker experinental

st ocki ng study (Ryden 2000) or the augmentation plan (Ryden 1997) and are not
included in nunbers discussed in the text
were Pl T-tagged before stocking.

b = The Bureau of Reclamation (Cathy Karp,

(CGordon Muel l er,

Powel |

Denver,
on 1 Novenber

1995.

29 RM bel ow Piute Farns --

bel ow Piute Farns --

RM 0. 0) .

of this report. Al

Denver,

of these fish

CO and U. S. Geol ogical Survey

CO) stocked 34 sonic-tagged razorback sucker into Lake
Si xt een were stocked at
RM 0.0) and 18 at Zahn Bay (approximately 10.2 RM
These fish are included here because at

Neskahi Wash (approxi mately

| east

five of themwere known to have noved upstreaminto the | ower portion of the San

Juan River.
tramel -netting efforts in the San Juan River.
razorback sucker experimental
pl an (Ryden 1997) and are not

report.

¢ = Atotal

However ,

none were recaptured during el ectrofishing,

sei ni ng, or
These fish were not part of the

st ocki ng study (Ryden 2000) or the augnentation

included in nunbers discussed in the text

of this

Al'l of these fish were PIT-tagged before stocking.

of 70 razorback sucker of known origin,

been recaptured as of 31 Decenber 2000.

t he razorback sucker experinental
were fish that had originally been stocked in Lake Powel |
An additional eleven razorback sucker were recaptured for which no PIT tag
numbers were obtained due to PIT tag reader failure or tag expul sion.

stocking from which these eleven fish originated i s unknown.

not included in this table.

(captured 21 Cctober
st ocki ng of Lake Mhave fish on 3 Septenber

1997),

st ocked before Decenber 1996,

Only sixty-seven of these were part of
st ocki ng study (Ryden 2000).

The other three
at Piute Farnms Mari na.

The

Thus, they are

It is likely that one of these unknown-origin fish

given its size at

-10-

recapture (216 mm TL), was froma

1997.

had



1997

There were three stockings of razorback sucker in 1997 (Table 3). The
first, on 3 Septenber 1997 consisted of 1027 fish (mean TL = 193 mm nean WI =
76 g) that had been collected fromLake Mohave as wild |larvae. These fish
were reared at WI |l ow Beach National Fish Hatchery (NFH)in AZ (Tables 1 and
3).

The second stocking, on 17 Septenber 1997 consisted of 227 fish (mean TL
= 229, nean WI = 109 g) that were F, progeny of paired matings between wld
Green and Yanpa river adults. These fish were reared at Quray NFH until they
were stocked (Tables 1 and 3).

The third stocking, on 19 Septenber 1997 consisted of 1631 fish. O
t hese, 759 were F, progeny of paired mati ngs between wild Col orado River and
“Etter Pond” adults. “Etter Pond” is an off-channel pond approximately 20
mles upstream of Grand Junction, CO In 1994, a popul ation of razorback
sucker was discovered in this pond. It is assuned that these fish entered this
pond in either 1983 or 1984 when the Col orado River flooded the river bottom
on which this pond is |located. The other 872 fish were F, progeny of paired
mat i ngs between wild Col orado River armof Lake Powel|l and “Etter Pond”
adults. Al 1631 of these fish (nean TL = 185 mm TL, nean WI = none recorded)

were reared in grow out ponds in Grand Junction, CO (Tables 1 and 3).
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Tabl e 3. St ocki ngs of razorback sucker in the San Juan River, 1997-2000, as
part of the five-year augnentation plan for razorback sucker
(Ryden 1997), and recaptures that have occurred with these fish as
of 31 Decenber 2000.
Recapture Information
Nunber Per cent
Dat e St ocki ng O Fish Mean Mean Nurber of Total
St ocked Nurber St ocked TL(range) WI'(r ange) Recapt ures St ocked
09/ 03/ 97 1 1027 193(193-240) 76(76-175) 5 0.5%
09/ 17/ 97 2 227 229 109 1 0. 4%
09/ 19/ 97 3 1631 185(104-412) None Taken 3 0.2%
04/ 22/ 98 4 57 420(380-460) 866(612-1108) 7 12. 3%
05/ 28/ 98 5 67 417(341-470) 874(547-1420) 4 6.0%
10/ 14- 15/ 98 6 1155 232(185-315) 112(50-280) 2 0.2%
08/ 03/ 99 7 ? ? ? 3 22
10/ 17-20/ 00 8 1044 214(111-523) None Taken 0 0. 0%
Tot al 5208 25
a = This was an uni ntentional stocking that occurred when heavy summer rains caused

to the dike at G o Pond to wash out.

The pond conpl etely drai ned washing all

razorback sucker in the pond into § o Wash which enpties into the San Juan River
at RM 170.8. The di stance between g o Pond and the San Juan River is about six
mles. None of these fish were PIT-tagged and the nunbers and sizes of these
fish at the tine of the unintentional stocking are unknown.

-12-



1998

There were three stockings of razorback sucker in 1998 (Table 3). The
first, on 22 April 1998 consisted of 57 fish (mean TL = 420 mm nean WI = 866
g) that were progeny of streanside spawnings of wild Green River adults.
These fish were reared in golf course ponds in Page, AZ (Tables 1 and 3).

The second stocking, on 28 May 1998 consisted of 67 fish (nean TL = 417
mm TL, nean WI = 874 g) that were progeny of streanside spawni ngs of wld
Green River adults. These fish were also reared in golf course ponds in Page
AZ (Tables 1 and 3).

The third stocking, on 14 and 15 October 1998 consisted of 1155 fish
(mean TL = 232 nm TL, nmean WI = 112 g) that were originally collected as wild
| arvae from Lake Mhave in 1997. These fish were reared at WI | ow Beach NFH
before being transported as age-1 fish to Qo Pond sout hwest of Farm ngton, NM
in spring 1998 (Tables 1 and 3). These were the first fish to be reared in a

grow out pond owned and nmintained by entities associated with the SIRIP.

1999

No razorback sucker were intentionally stocked in 1999. The fish
remaining in go Pond in 1999 (originally stocked into that pond on 15 March
1998) that were not collected in the October 1998 harvest and stocking effort
were the only fish scheduled to be stocked in 1999. An additional 17,500
| arval razorback sucker from Lake Mohave had been stocked into Qo Pond on 3
March 1999. These larval fish were scheduled to be stocked in 2001. However,

on 3 August 1999, as a consequence of nunerous days of extrenely heavy rains,
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the dike at g o Pond washed out, enptying the pond and washi ng the razorback
sucker in the pond into o Wash. It is assuned that nost of the larva
razor back sucker in G o Pond were nortalities. Oiiginally, it was unknown
whet her any of the larger fish in G o Pond were able to negotiate the wash and
reach the river (a distance of approximately six mles). There was a flow of
about 30 cubic feet per second (CFS) in Qo Wash the day after the wash-out
(R Smith pers. coonm). A crew fromthe Farnmi ngton Bureau of Indian Affairs
Navajo Indian Irrigation Project (BIA-NIIP) office sanpled § o Wash on 4
August, recovering approxi mately 200 razorback sucker l|arger than 200 mm TL
(E. Teller pers. comm). These fish were transported to the east cell of
Avocet Ponds. By the next day, 5 August, approximately 75% of the razorback
sucker recovered from g o Wash on 4 August and stocked in East Avocet Pond had
died (E Teller pers. comm).

Subsequent el ectrofishing and seining (on 23 and 24 Septenber 1999) in
t he mai nstem San Juan River both up- and downstream of the area of the San
Juan River into which g o Wash enpties, failed to collect any razorback
sucker. However, on 21 Septenber 2000, three unnarked razorback sucker (i.e.
no PIT tags) were collected at RM 169.0 (1.8 RM downstream of the Q o Wash
confluence; Table 3). So, at |east sone of the fish fromthe g o Pond washout
have survived and nade their way into the San Juan River. However, the
nunbers and sizes of these unintentionally-stocked razorback sucker are

unknown.

2000

Bet ween 17 and 20 COctober 2000, 1,044 razorback sucker were harvested

fromthe Avocet Ponds and stocked (Table 3). These 1,044 fish consisted of
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fish fromat least three different year-classes: 1997 (n = 8); 1999 (n =
206); and 2000 (n = 830). Overall, the mean TL for all 1,044 fish was 214 mm
(Table 3). No weights were taken for these fish. The 1997 year-class fish
were survivors fromthe g o Pond washout (on 3 August 1999) that were
collected from Qo Wash and placed into the Avocet Ponds on 4 August 1999.
These eight fish (mean TL = 482 nm range = 460-523 mm Figure 2), were
originally collected as |larvae from Lake Mohave. The 206 1999 year-cl ass fish
(mean TL = 373 nmm range = 280-450 mm Figure 2) were of nixed |ineages,

i ncludi ng Lake Mbhave, and crosses between adults fromthe San Juan River Arm
of Lake Powel | and various Col orado River |ocations (Ryden 2000c). The 830
2000 year-class fish (nean TL = 172 mm range = 111-225 nm Figure 2) were

al so of various lineages including Geen River, Colorado River, and San Juan

Ri ver Arm of Lake Powel | .

Gr ow Qut Ponds

In response to shortfalls in nunbers of razorback sucker being stocked,
the SIJRI P acquired use of three ponds on BIA-NIP | and sout hwest of
Farm ngton, NMin 1998. The first, G o Pond was enlarged fromits origina
size of 1.8 surface acres to 2.4 surface acres and a depth of six feet
(Keller-Bliesner Engineering 1998). Qo Pond was filled with water and was
“online” in spring 1998. This pond was first stocked with fish on 15 March
1998 and again on 3 March 1999 (Table 4). A total of 1155 razorback sucker
were harvested fromthis pond and stocked into the San Juan River at RM 158.6
on 14 and 15 COctober 1998 (Tables 3 and 4). Due to unseasonably heavy rains,

QG o Pond washed out on 3 August 1999. This pond was not rebuilt.

-15-



*9°gGT WY 3I® UOTSISATQ FOBGBOH JO WESIISUMOP 3sn{ paydo3s aIaM
USTI ITY 0002 UT ISATY UBNQ UBS Y3 OJUT Paydo3s I9dns Yoeqiozer 3o sasseTo-Ieak pue §9zTS 7 2InbTd

AEEz_VIEzmjﬁoF
IR A AR RO «
§' G G E L LN N

P IFI ISP

0 &
=
o
m
06 O .
O |
T
L
N
00} 2
)]
o
g=U om P o
SSV10 90z = u 0cg = u =
dV3dA 661 SSV10 UV3A 6661 SSV10 dV3A 0002 G

0002-SANOd LIDOAY NOHH J3X4ONS HMIOVHHOZVS 007



Tabl e 4.

Hi story of fish stocked into the Avocet Ponds and Hi dden Pond in

2000. Al fish stocked into ponds in 2000 were 2000 year-cl ass
| arvae.
Nunber O Femal e? Mal e?
Pond Fam |y Fi sh Par ent (s) Par ent (s)
Nare Lot St ocked Li neage Li neage
Col orado Ri ver
West 1991 Year d ass (“Gand Valley A d
Avocet 2003 10, 000 Green River Br oodst ock”)
West 1991 Year O ass San Juan Ri ver Arm of
Avocet 2014 10, 000 Green River Lake Powel | (92-3A)®
East
Avocet 2004 10, 000 94- A2 Geen River: WId Fish
East 1991 Year d ass
Avocet 2004 10, 000 Green River 94- D¢
Hi dden
Pond 2007 5, 000 94- E° Green River: WId Fish
Hi dden G een River:
Pond 2008 5, 000 Wld Fish 94- A2
1991 Year d ass
Hi dden G een River
Pond 2009 10, 000 (2 femal es) 94- B*
San Juan River Arm
Hi dden O Lake Powel | (92- 1991 Year d ass
Pond 2016 5, 000 32 --(2 femal es) Green River
San Juan River Arm
Hi dden O Lake Powel | (92- 1991 Year d ass
Pond 2017 10, 000 2A)2 --(2 femal es) Green River
Hi dden Green River:
Pond 2019 5, 000 Wld Fish 94- F
1991 Year d ass
Hi dden Green River San Juan River Arm O
Pond 2020 10, 000 (2 femal es) Lake Powel | (92-2A)2
Hi dden San Juan River Arm O
Pond 2023 5, 000 9501° Lake Powel | (92-3E)?
Hi dden San Juan River Arm O
Pond 2024 5, 000 9515° Lake Powel | (92-2B)?
a = The “92" in parentheses indicates that this fish is of San Juan R ver Arm

of Lake Powel |

this fish is of either Grand Valley (i.e.,

Junction, CO or Colorado River Arm of Lake Powel |

I i neage.

= These two lots were of mxed origin.
cane was a cross between a Gand Valley (i.e.,
a Col orado river Arm of Lake Powel |

The prefix “94"

mal e.

i n parentheses indicates that
Col orado Ri ver

at Grand
| i neage.

Lot 9501 fromwhich this fenale
Col orado River) fenale and
Lot 9515 from which this

femal e cane was a cross between a San Juan R ver Arm of Lake Powel |

femal e and a Grand Valley (i.e.,

Col orado River)

-17-
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Two ot her ponds currently being used by the SIRIP to rear razorback
sucker are the Avocet Ponds. These ponds are also | ocated on BIA-NIIP | and
sout hwest of Farmi ngton, NM These ponds were created by dividing a | arge
existing dry basin into two snmaller ponds (Keller-Bliesner Engineering 1998).
The west pond is 3.34 surface acres with a depth of six feet. The east pond
is 3.52 surface acres, and six feet deep. These ponds were filled with water
in fall 1998, but because they had been dry for so |long, they were not
considered to be “online” until spring 1999. This allowed the ponds tinme to
devel op the productivity needed to support razorback sucker. East Avocet Pond
was stocked with fish on 3 March 1999 (Ryden 2000c). West Avocet Pond was
stocked with fish on 25 May 1999 (Ryden 2000c). Both Avocet Ponds were again
stocked with fish (n = 20,000 per pond) on 24 May 2000 (Table 4).

In 1999 a fourth pond, Hi dden Pond, was constructed to replace g o Pond.
Hi dden Pond has 2.83 surface acres and is six feet deep. H dden Pond was
still in the process of being filled when it was stocked on 25 May 2000 with
60, 000 | arval razorback sucker (Table 4). The fish in H dden Pond are not

schedul ed to be harvested and stocked until fall 2001

Moni toring O Stocked Fish

Radi o Tel enetry

Two types of radio telenetry contacts were nade with razorback sucker
habi t at observation contacts and novement contacts. Habitat observation
contacts consisted of locating a fish via radio telemetry and nonitoring its

noverrent for a m nimum of one hour. During this time, the anbunt of time the
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fish spent in each habitat type and all novenents made by the fish were marked
on a transparent acetate sleeve laid over a hardcopy of aerial videography of
the river channel that matched the flowin the river at that time. At the end
of one hour, all available habitats were napped (for the entire width of the
river channel) at the fish location and from 100 neters upstreamof the fish's
nost upstream | ocation during the contact period to 100 neters downstream of
the fish's nost downstream | ocation during the contact period (i.e., the
“contact area”). Habitat classifications used for mapping were those defined
by Bliesner and Lanmarra (1993). Upon return fromthe field, the transparent

sl eeves were laid over a small-scale grid and rel ative percentages of each
habitat type available to a given fish at the |location area were determ ned.

Habi tat and water quality data were also collected at the habitat
observation |ocations. Data recorded included depth, velocity, substrate,
water clarity, cover type, and distance fromfish location to potential cover.
Water quality paraneters recorded were main channel (MC) and habitat water
tenperatures, dissolved oxygen (DO, conductivity, pH, and salinity. At the
end of a habitat observation an attenpt was nade to recapture the
radi otel emetered fish by tramrel netting or seining to obtain growh and
associ ated fish community information. This sanpling also hel ped determine if
the fish in question denonstrated an avoi dance behavi or and was, therefore,
alive.

To determine if adult razorback sucker select particular habitat types,
habi tat use was conpared to habitat availability (Swanson et al. 1974, Johnson
1980, OGsmundson et al. 1995). Selection, or lack thereof, for a particular
habi tat type was estimated by the average di fference between the percent that
each individual habitat type contributes to the total water area available to
an individual fish (within a given contact area) and the percent frequency of
use of each individual habitat type by each individual fish. If there is no

sel ection, fish should be located in the various habitat types at the sane
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frequency as the occurrence or availability of those habitat types. For
exanmple, if 20% of the total water area is conprised of pool habitat, one
woul d expect 20% of the fish |ocations to be in pools if habitat use was
random (i.e., no selection). |If a fish exhibits a selection for certain
habitat types (i.e., nore use than availability would predict), it is assuned
that those habitat types are inportant in fulfilling sone biological need for
the fish.

To determ ne habitat selection, relative percentages for every individua
habitat type available to a given fish at each individual fish |ocation were
determ ned. Relative percentages of tinme that fish spent using each habitat
type during the radiotel emetry contact were al so determ ned. Percent
avai lability of each individual habitat type within a given contact area was
subtracted fromthe percent use of that habitat type by that fish.

Di fferences between the two percentages were then averaged across all fish in
a given cal endar nonth, riverwide, all years conbined. This follows the
"aggregate percent method' (Swanson et al. 1974) that greatly reduces biases
associ ated with unequal nunbers of contacts anmong sanpled fish. 1In addition
anal yses involving a limted nunber of fish observations are greatly enhanced
i f observations made during many nonths (i.e., the sanme cal endar nonth over
nmany years) can be pooled to increase sanple size (Osnundson et al. 1995).
This nmean difference between percent use and percent availability, called the
"wei ght value", was then used as a neasure of the degree of selection for each
i ndi vidual habitat type. Those habitat types with positive weight val ues (>0)
were considered to be selected for; the higher the value, the nore sel ected
for. Negative weight values were interpreted sinply as a | ack of selection
for a specific habitat type rather than an active avoidance of it (OGsnundson
et al. 1995). After weight values were determ ned, negative wei ght val ues
were dropped fromfurther analysis and all positive weight values for a given

nonth were ranked in descending order to determine the relative inportance of
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sel ected habitats within a given nonth. Al positive weight values within a
given month were then converted to a scale of 100%to nake it easier to
interpret the relative degree of selection between sel ected habitats.

It was al so assuned that the conbi nation of habitats, adjacent to one
another, would play a role in a fishes site selection process. Habitat
ri chness, the nunber of individual available habitat types observed (i.e.
mapped) within each contact area during each individual fish contact, was
averaged across all contacts in a given calendar nonth, riverwi de, all years
conbi ned. The habitat richness value for each nonth determ nes the nunber of
habitat types it is felt to be inportant to nanage for adult razorback
suckers. For exanple, if the nean habitat richness for all June contacts, al
years conbi ned, was six, we assune that a bl ock of six habitat types is
therefore inportant in fulfilling a biological need for the fish.

The second type of radio telenmetry contact, novenent contacts, consisted
sinmply of recording the radio tag nunber, date, and RM of contact. On
occasion, nore infornation was recorded, but this was usually not the case.

Both types of contacts were used to cal culate values for tota
| ongi t udi nal noverent, or TLM (i.e., the total nunber of RM nobved, fromthe
nost upstream contact to the nobst downstream, naximum di splacenment, or M
(i.e., the maxi mum di stance noved fromthe point of release during entire
noni toring period), and final displacenment, or FD (i.e., the distance from
point of release to point of last contact). For fish that were tracked prior
to the beginning of the augnentation effort, TLM WMD, and FD were cal cul ated

using all contacts with that fish.

-21-



Recapt ures

Razor back sucker monitoring trips had the foll ow ng sanpling protocol
El ectrofi shing proceeded downstreamin a continuous fashion fromput-in (RM
158.6) to take-out (RM76.4) with two electrofishing rafts. One netter stood
on an el evated platform above the anodes and collected fish as they were drawn
into the electrical field. The raft operator maneuvered the boat via oars,
noni tored the Variable Voltage Pul sator (VVP), and made adjustnents to
current, voltage, anmperage, frequency, and pulse w dth when necessary. Rafts
were oriented perpendicular to the shoreline with the anode nearest the
shoreline. One raft shocked al ong each shoreline of the river, breaking off
into | arge secondary channels, when they were accessible. Particular md-
channel features such as debris piles, cobble bars, and island shorelines were
al so shocked where they were present at the raft operators discretion

The study area was divided into one-nmile sections. Electrofishing crews
began at the upstreamend of each nile and collected all the fish they could
net as they shocked downstream At the end of each nmile, all non-rare fish
coll ected were enunerated by species and age class. All nonnative fish
speci es collected during sanpling were renoved fromthe river, in support of
t he nonnative renoval study. Common native fishes were returned alive to the
river.

Captured specinmens of rare native fish (razorback sucker, Col orado
pi kem nnow, and roundtail chub) were anesthetized using Ms-222 (200 ng/L of
wat er), wei ghed, neasured, checked for a PIT tag, and exam ned for genera
heal th and reproductive status (if apparent). If no PIT tag was detected, one
was i nplanted. River mle of capture (to the nearest 0.1 RM was noted, if
specifically known. [In many el ectrofishing sanples the crew was unawar e t hat

they had collected a rare fish until the end of the sanple when fish were

-22-



being sorted. In these instances, the exact collection |ocation was

i npossible to deternmine, so the point of release was used to determ ne

di spl acenents from point of stocking. Al rare native fishes were returned
alive to the river after data collection was conpl ete.

Razor back sucker were also recaptured, incidentally, via electrofishing
on mai n channel adult fish comunity nonitoring trips (USFW5), and rare fish
popul ati on goal sanpling trips (Ecosystens Resource Institute {ERI} and MIler
Ecol ogi cal Consultants {MEC}), via seine on trips to nonitor stocked Col orado
pi kem nnow (Utah Division of Wldlife Resources {UDWR}), and via tranmel net
during rare fish surveys in Lake Powell (U.S. Geol ogical Survey-Biol ogica
Resour ces Division {USGS-BRD}).

Razor back sucker that had been recaptured two or nore tinmes since their
date of stocking were used to exam ne novenent patterns. The reason for using
fish recaptured nore than once was to try to exanine fish that had adapted to
living in the river and were displaying “natural” behaviors. Based on
previous data, large initial downstream di splacenents observed anong
radi ot el emet ered razorback sucker after stocking were usually followed by fish
denonstrating the ability to maintain their relative position in the river
wi th many even nmovi ng back